Differential effects of intracerebroventricular AF64A injection, nucleus basalis of Meynert lesion, and scopolamine on place navigation and open-field behavior of rats.
The present study was conducted to compare the behavioral effects of intracerebroventricular AF64A injection, electrolytic lesion of the nucleus basalis of Meynert (NBM), and systemic scopolamine treatment, all of which are typical experimental models of central cholinergic system dysfunction, on place navigation performance and open-field behavior in rats. The animals were trained in a circular pool to escape from opaque water onto the hidden platform fixed at a particular location for 5 days. Significant performance deficits were observed in all the models tested. However, it is of importance that any impairments relating to information storage within a day or across days were not obtained. Choline acetyltransferase activity was decreased in the hippocampus of AF64A-injected rats and in the cortex of NBM-lesioned rats, respectively, but those changes did not simply associate with the reductions of the performance. These results suggest that the central cholinergic system is only partially involved in cognitive process. In the open-field test, ambulation, rearing, defecation, and urination were measured for 5 min. Patterns of changes in the open-field behavior were clearly different among the 3 models, indicating variability of the effects of these cholinergic manipulations on motor activities and emotionality.